With the expansion of the scale of urbanization, a large amount of energy consumption and human activities seriously affected the outdoor thermal environment and air quality. The study of green roof has been greatly taken into account by reducing the building energy consumption. This paper mainly introduces the influence of green roof on exterior surface temperature taking a residential area in Jinan as an example. This study analyzes the heat transfer model of a building, uses the PHOENICS software to establish 3D building model and simulates thermal environment under the different green conditions. The results show the differences of building surfaces temperature under the different conditions of green roof. It proves that green roof can reduce building energy consumption. It provides a theoretical basis for energy-saving design in hot-summer and cold-winter zone. © 2017 The Authors. Published by Elsevier Ltd. Peer-review under responsibility of the scientific committee of the 10th International Symposium on Heating, Ventilation and Air Conditioning. 
Introduction
With the rapid development of urbanization and the increasing building energy consumption, green building has become the hotspot [1] . The common ways of greening include green elevation of building, green roof, the greening of urban underlying surface, the green partition of the square and so on [2, 3] . The greening of building elevation is influenced by the shape of the building largely, the ratio of window to wall and the material of building envelop can limit the rate of greening largely, moreover, the thickness of the building elevation greening is not too thick generally. Therefore, the green roof is used to improve the outdoor thermal environment in practical projects. In the field of greening research, Alexandri and Jones [4] measured the temperature of green wall and analyzed the changing regulation of temperature. The results showed that the surface temperature of the building can be reduced 8.4 °C. Honjo and Talcakura [5] calculated the area influenced by the surrounding thermal environment. The result showed when the distance of green block is 300m, the cooling effect is the best. Akbari concluded the energy consumption of green roof can reduce 30% than no green roof. Liu et al [6] used the PHOENICS to simulate the living environment in a residential area, proving the indoor temperature is reduced about 3 °C when green roof is used. Wang et al [7] explored the temperature distribution under different surface conditions and found that the lawn can reduce the surface temperature greatly. These researching results provide a new reference for the study of green roof. However, there are still few studies in the study of green roof, such as the effect on the outdoor thermal environment. Therefore, this paper simulates the temperature of the exterior surface of the building under different greening conditions, so as to choose the best greening way. 
Research method for green roof

The establishment of numerical model
